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Description 

Field of the Invention ~~ 

5 The present invention relates to novel, biologically active fragments of human antihemophilic factor, pro- 

cesses for their preparation, pharmaceutical preparations containing them and the use of such fragments in 
the treatment of patients suffering from haemophilia. 

Background of the Invention 

10 

Hemophilia is an Inherited disease which has been known for centuries but It is only within the last three 
decades that it has been possible to differentiate between the various forms ; haemophilia A, haemophilia B 
and haemophilia C. Haemophilia A is the most frequent and affects only males In frequency of one or two indi- 
viduals per 10 000 males. The disease is caused by strongly decreased level or absence of biologically active 

15 coagulation factor VIII or as it also has been called the antihaemophilic factor. Factor VIII is a protein normally 
present in plasma. The clinical manifestation of haemophilia A is a strong bleeding tendency and before treat- 
ment with Factor VIII concentrates was introduced the mean age of death of haemophiliacs was less than 20 
years. Concentrates of Factor VIII obtained from plasma has been available for treatment of haemophilia A for 
about two decades. This has improved the situation for haemophilia patients considerably and given most of 

20 them possibility to live a normal life. However, there are certain problems with the concentrates and their use. 
The concentrates presently available are rather impure having a specific activity of less than 2 units Factor 
VHI/mg protein and containing < 1 % of Factor VIII protein. Furtherthey are fairly expensive because the starting 
material, plasma, is expensive and the yields in the purification processes used are low with the low purity pro- 
ducts. There is also the risk for transmittance of hepatitis B virus and other infective agents. Finally, about one 

25 tenth of the patients with severe haemophilia A do develop antibodies against Factor VIII and then become 
very difficult to treat as the injected Factor VIII is neutralized and inhibited by the antibodies. 

There is a need for highly purified Factor Vlll-containing preparations. The present application describes 
such highly purified preparations. The Invention also provides novel, defined fragments of Factor VIII which 
have improved properties compared to existing Factor VIII preparations in particular higher specific activity and 

30 longer half-life in blood. Clinical use of purified, biologically active fragments of Factor VIII can give certain 
advantages compared to presently used Factor VIII concentrates. The high degree of purification Is an advan- 
tage as very little contamination proteins then are given to the patient and further, and more important the risk 
for hepatitis B transmission is strongly diminished. A longer half-life is a great advantage as a prolonged action 
is obtained and thereby smaller amounts need to be given. Further for the haemophilia A patients who have 

35 developed or are at risk for developing antibodies against Factor VU! it is probaly an advantage to give a smaller 
part of the Factor VIII molecule as It Is likely to be less challenging for the immune system. As was reported 
recently (J. Gitschler er al. Nature 312, 330-337, 1 984 J. Toole et al. Nature 312, 342-347, 1984), intact Factor 
VIII can be made in cell culture using recombinant DNA techniques. An additional advantage with active frag- 
ments of Factor VIII Is that such fragments can probably be made more easily and efficiently by the recombinant 

40 DNA cell culture techniques than the whole Factor VIII molecule as they are samller and can therefore be regar- 
ded as especially advantageous to produce by this technique. 

Prior art 

45 Many attempts have been made to purify human Factor VIII. Presently, however, no one has succeeded 
to isolate a defined single protein component with Factor VIII activity. Commercial Factor VIII concentrates have 
been used as starting material, where the Factor VIII is present as a complex with another protein, the von WD- 
lebrand Factor. The techniques used that have produced the purest Factor VIII products are Immunoadsorbent 
chromatography with matrix bound antibodies against von Wfllebrand Factor combined with chromatography 

so on aminohexyl-agarose (C.A. Fulcher and T.S. Zimmerman, Proa Nati.Acad ScL 79, 1648-1652, 1982. T^. 
Zimmerman and C.A. Fulcher, EP 0123945, 1984) and chromatography on agarose in the presence of CaCl 2 
to dissociate Factor VIII from von Wfllebrand Factor combined with chromatography on QAE cellulose (P.J. Fay 
et al., Proc.NatI.Acad.Sci. 79, 7200-7204, 1982. S J. Chavin and P J. Fay, EP-A-0104356, 1984). Fulcher and 
Zimmerman btained a Factor VIII material of a specific activity of 2 294 units/mg which contained a number 

55 of components as shown by sodium dodecyi sulfate poiyacrylamide electrophoresis. The majority and the most 
dominant of the components had molecular w ights below 92 000 daltons. They assumed that a 92,000 Da 
polypeptide chain alone or tog ther with tw or more polypeptide chains, such as 80,000 and 79,000 or 71 ,000 
and 72,000 would have activity. N data is however giv n to show which peptide or which combination of pep- 
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tides was n cessary for activity and no biological test data, in vitro or in vivo, are given to show the assumed 
effect By contrast, it has by the present invention been shown, with biological tests, that a complex of one pep- 
tide chain of 80,000 and one of 90,000 daitons has biological activity in vitro and in vivo. Also the 80,000 Da 
peptide chain together with one peptide chain of higher molecular weight (i.e. 115,000, 150,000, 160,000 or 
5 1 80,000 Da) has activity. It has also been shown that one single peptide chain of 92,000 has no effect and that 
three or more peptide chains in complex do not exist" Fay et al. described a Factor VIII product with the specific 
activity, 4 900 units/mg and that the material migrated as a single major component of 100 000 daitons in sodium 
dodecyi sulfate polyacrylamide electrophoresis in reducing media. However, fainter bands were also seen at 
> 220 000 daitons. The different results obtained by different groups demonstrate the large uncertainity con- 
to cemlng the biochemical character of Factor VIII. Recently the human Factor VIII gene has been characterized 
and human Factor VIII activity has been expressed by recombinant DNA technique. (J. Gitschier et al., Nature 
312. 330-337, 1984, J. Toole et at, Nature 312, 337-347, 1984). The nucleotide sequence data on the gene 
indicates that intact Factor VIII has a molecular weight around 300 000 daitons. 

15 Detailed description of the invention 

In the following specification a number of abbreviations, product designations and assay methods are men- 
tioned. The following list indicates such terms and an explanation thereof : 

20 Abbrevations 

Diisopropyifluorphosphate - DFP 
Ethylenedinitrotetraacetic acid - EDTA 
Factor VIII coagulant activity - VIII :C 
25 Factor VIII coagulant antigen - VII IC :Ag 
Factor VIII related antigen - VIII R :Ag 
High performance liquid chromatography - HPLC 
Sodium dodecyi sulfate polyacrylamide electrophoresis - SDS-PAGE 
Trichloroacetic acid - TCA 

30 

Product designations 

Mono Q gel - an anion-exchangerfrom Pharmacia composed of a hydrophiiic polymer with the ionic groups 
-CHaN + (CH3) 3 

35 Octonativ® - a commercial high purity Factor VIII concentrate from KabiVrtrum AB produced from cryop- 
recipitats by affinity chromatography. 

TSK DEAE 5 PW-an anion exchanger from Toyosoda composed of a hydrophiiic polymer with the ionic 
groups - CHiCrWtCHjCHah 

TSK 4 000 SW - a sBIca based gel with a hydrophiiic surface functionality of OH groups for size exclusion 
40 chromatography, obtained from Toyosoda. 

Assays 

Factor VIII coagulant activity 

45 Factor VIII coagulant activity (VIII :C) was usually measured by a one stage clotting assay. (M. Mikaelsson 
and U. Oswaldsson. Standardization of VIII :C assays : A manufacturer's view. In : Factor VIII concentrates and 
their clotting activity. I.M. Nilsson, T.W. Barrowcliffe and K. Schimpf (eds.). ScandJ.Haematol.Sup pi. 33, 79-86, 
1984). As substrate plasma was used an artificial FVHI :C deficient reagent (D. Nyman, Thromb.Diath. 
Haemorrh.23, 306-311, 1979). Sample and calciumchloride solution are added at the same time to a preincu- 

50 bated rnixturo of VIII ."C deficient plasma, eilagic acid and phospholipid. A semiautomatic coaguiometer (LODE) 
was used to determine the clotting time. 

VIII :C in plasma samples from hemphilia dogs was determined with a chromogenic method for VIII :C des- 
cribed by S. Rosen, U. Oswaldsson, M. Btomback, M. Larrieu, I.M. Nilsson and H. Vinazzer. Scand. J. 
Haematol. 311 Suppl. 40, 139-145, 1984. 

55 Factor VIII coagulant antigen : 

The factor VIII coagulant antigen (VIIIC :Ag) was determined with a solid phase immunoradiometric assay 
(L. H lmberg, L Borge, R. LJung and I.M. Nilsson. Scand.J.Haematol. 23, 17-24, 1 979). The antibody was kindly 
provided by Prof. I.M. Nilsson, Malmfl, Sweden. 
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von Willebrand Factor : 

. von Willebrand Factor orfactor VIII related antigen (VIIIR :Ag) was measured with a quantitative electroim- 
munoassay(C.B. Laurell, Scand J.CIin.Lab.Invest 29, (Suppl. 124), 21-37, 1972. Goat antiserum from Atlantic 
antibodies was used. The VIIIR :Ag assays were standardized against the First British Standard for Blood 
5 Coagulation Factor VIII related Antigen Human for Immunoassay (66/355). 

Sodium dodecyt sulfate polyacrylamide gel electrophoresis : Sodium dodecyi sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) was performed according to Laemmli employing a stacking gel of T=4 % (total 
polyacrylamide concentration) and a separating gel of T=6 % or 7.5 %. In all cases crossiinkage degree was 
3.3 %. Samples were treated with 5 % mercaptoethanol and 2 % sodium dodecyi sulfate. Electrophoresis was 
10 at 20 mA for four hours. Gels were stained for protein using a silver staining technique described by Tunon 
and Johansson. (U.K. LaemmluNature 227, 680685, 1970. P. Tunon and K.E. Johansson. J.Biochem.BIophys. 
Methods 9, 171-179, 1984). 
Protein estimation : 

The protein of the VIII :C material obtained in the Mono-Q gel step was quantified by aminoacid analysis. 
15 Hydrolysis with 6 N HCI was carried out for 22 hours at 1 1 0°C in evacuated glass tubes. The hydrolysate was 
assayed with a Beckman 121M analyzer. 

The present specification describes a novel method for obtaining a Factor VIII preparation which has higher 
specific activity than previously described Factor VIII preparations. The novel purification method comprises 
the use of immunoaffinity chromatography followed by HPLC on an anion-exchange adsorbent The purified 
20 Factor VIII preparation obtained is a suitable starting material to obtain the novel Factor VIII fragments accord- 
ing to the invention. 

It has been found according to the invention that the purified material contains several different peptide 
chains as shown by SDS-PAGE, most of them of higher molecular weight than has been previously reported. 
The peptides have been separated, characterized and defined. The data show that all peptides are related to 

25 Factor VIII and that certain combinations of peptides are necessary forfactor VIII activity. These novel peptides 
constitute part of the invention. 

As starting material for the Factor VIII purification procedure is used a solution of high purity Factor VIII 
concentrate. One such suitable concentrate is Octonativ* The first step in the purification is the adsorption of 
the Factor Vlll-von Willebrand Factor complex present in the Factor VIII concentrate onto a column containing 

30 antibodies against von Willebrand Factor covalentty coupled to a gel matrix such as agarose. Preferably polyc- 
lonal antibodies are used but also monoclonal antibodies can be used. Most other proteins present in the sol- 
ution just pass through this column. Factor VIII Is then dissociated from the von Willebrand Factor and eluted 
off the column by allowing a solution containing Ca 2 * or Na+ Ions to pass through the column. The concentration 
of Ca 2+ or Na+ Ions is chosen so that Factor VIII Is dissociated from the von Willebrand Factor and eluted. Suit- 
es able concentration ranges for Ca* are 0.15 - 1.0 M, preferaKy 0.2 - 0.5 M. Suitable concentration ranges for 
Na+ are 0.5 - 2.0 M t suitably 1 .0 M. It is prefered to use calcium Ions. Suitably CaCt 2 or NaCl is used. The Factor 
VIII material eluted is very much purified compared to the starting material but is still not pure. Final purification 
is obtained by HPLC at pH 6 - 8 on an anion-exchange adsorbent such as Mono Q gel (Pharmacia) or TSK 
OEAE 5 PW gel (Toyosoda). The Factor VIII material is eluted in a sodium chloride or calcium chloride salt 

40 gradient This material has a specific activity of 5 000-9 000 units/mg protein and thus a 360 000-640 000 fold 
purification from plasma has been obtained. 

The material obtained at the purification procedure described above contained both intact and partly frag- 
mented forms of Factor VIII. 

In order to obtain Factor VIII fragments, the purified material of the partly purified material was incubated 

45 with a very low concentration (10^-NIH units/unit of Factor VIII) of the coagulation enzyme thrombin suitably 
at 37°C for 10-300 minutes, preferably 60-90 minutes. After this treatment most of Factor VIII activity appeared 
later in the HPLC-elution curve corresponding to what was called Factor VIII active peak II, see figure 3. Anan- 
lysis of this material by SDS-PAGE in reducing media showed the presence of two peptide chains with molecu- 
lar weights 90 000 and 80 000 daltons. 

so Generation of Factor VIII fragments could also be accomplished in a simpler but less controlled way by 
allowing a solution of partly purified Factor VIII containing added Ca 2 * Ions to stand at 4-37°C for more than 
one hour and up to about 24 hours. The trace amounts of thrombin or possibly other proteases present such 
as kallikrein, was sufficient to cause fragmentation under those conditions. Separation of this material by HPLC 
on an anion exchanger showed two main Factor VIII active areas, peak I and II, see figure 3. Peak I was not 

55 a single peak but contained four or five partly resolved peaks. Analysis of the various subtractions by SDS- 
PAGE In reducing media showed that all contained a 80 000 dalton molecular weight peptide and in additi n 
in first front fraction a peptide of molecular weight 180 000 daltons. In front and middle fractions peptides of 
molecular weight 160 000 and 150 000 daltons and In rear fractions peptides f molecular weight 130 000 and 
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1 15 000 daltons. Further resoluting of components was accomplished by.HPLC gel filtration on TSK 4000 SW 
of the subfractions of peak I. The main components of the various subfractions were all shown to have Factor 
VIII activity. The peak tl material contained only two peptide chains of molecular weights 90 000 daltons and 
80 000 daltons. HPLC gel filtration on TSK 4000 SW of the peak I and II material in the presence of EDTA to 
bind metal Ions resulted In loss of activity and in dissociation of the 180 000, 160 000. 150 000, 130 000 and 
the 1 1 5 000 daltons peptides from the 80 000 dalton peptide in peak I and the dissociation of the 90 000 dalton 
peptide from the 80 000 dalton peptide in peak II. This indicates that the Factor VIII peptides are held together 
by one or several metal Ion bridges. 

An alternative method for obtaining the novel Factor VIII fragments of the Invention comprises separating 
a fragmented Factor VIII containing material using a gel matrix containing antibodies against von Willebrand 
Factor as described above. 

In conclusion fragmentation of Factor VIII by small amounts of thrombin or by trace amounts of other pro- 
teases results in formation of the following six active novel fragments ; one composed of a 180 000 daltons 
and a 80 000 daltons peptide chain, one composed of a 1 60 000 daltons and a 80 000 daltons peptide chain, 
one composed of a 150 000 daltons and a 80 000 daltons peptide chain, one composed of a 130 000 daltons 
and a 80 000 daitons peptide chain, one composed of a 1 15 000 daltons and a 80 000 daltons peptide chain 
and one composed of a 90 000 daltons and a 80 000 daltons peptide chain. The two chains in the vanous frag- 
ments are probably held together by metal ion bridges. Thus, each fragment comprises a pair of two peptide 

Chfl Characterization of the various peptide chains was performed using aminoacld analysis, aminoterminal 
aminoacid sequence determination and immunological techniques. The data obtained showed that the 1 80 000, 
160 000 150 000 130 000, 1 15 000 and the 90 000 daltons peptide chains all had the same aminoterminal 
amino add sequence Ala-Thr-Arg-Arg-Tyr-Tyr-, The 80 000 dalton peptides present in active components all 
showed the same aminoterminal sequence Giu-He-Thr-Arg-Thr-Thr-, thus it is the same peptide in the vanous 
25 components. This was also confirmed by immunological studies. 

To study if the various fragments of Factor VIII also had in vivo antihaemophflic activity a series of experi- 
ments were performed where haemophilia dogs were infused with the various preparations and the haemostatic 
effect and halMlfe of antihaemophQic activity were followed. Surprisingly it was found that all the fragments had 
in vivo antihaemophflic activity and a hatf-life comparable to Factor VIII and for the samllest fragment, the peak 
11 material, the half-life was longer. Thus certain fragments of Factor Vlll containing as little as two third of the 
intact Factor VIII molecule can have full in vivo antihaemophilic activity and noimal or even prolonged halHife. 
Previouly it has not been known that it was possible to getfull biological activity and normal or prolonged half-life 
in the circulation with less than the whole Factor Vlll molecule. It is well established however that activation of 
Factor Vlll can occur upon exposure to activated Factor X or thrombin. In contrast to what is the case with frag- 
mented Factor Vlll molecules described In this invention the activated Factor Vlll has very short half-life and 
its composition is not presently known with certainity. 

Example 1. Preparation of purified Factor Vlll 

40 A commercial high purity Factor Vlll concentrate, Octonatrv® (KabMtrumAB) was dissolved in sterile water 
containing 1 mM DFP. The amount of Octonativ® dissolved corresponded to 60 600 units of Factor Vlll activity. 
The solution wasapplled to a column containing polyclonal goat antibodies against von Willebrand Factor coup- 
led to Sepharose CL-2B gel. The amount of antibody coupled was about 6 mg IgG/ml gel. The column was 
then washed with 0.05 M sodium acetate, 0.15 M NaCI, 1 mM DFP buffer pH 7.3 followed by 0.05 M Tris, 0.15 

45 M NaCI, 2 mM CaCfe buffer pH 7.35 and finally with 0.05 M Tris, 0.15 M NaCI, 0.1 M CaCfe buffer pH 7.35 
Button of Factor Vlll was accomplished by applying a 0.05 M Tris. 0.15 M NaCI buffer pH 7.35 containing 0.5 
M CaCI 2 . The elution diagram is shown In figure 1. The Factor Vlll containing eluate was then concentrated 
about 40 times In an Amteon ceil with a Diaflo PM 1 0 membrane and the buffer was exchanged to 0.02 M Tns, 
0.05 M Caa 2 buffer pH 6.8 using a Sephadex G-25 column. This solution was subjected to HPLC using Mono-Q 

so as ion exchange adsorbent Button was performed using a salt gradient from 0 to 1 .5 M NaCI. 

The Factor VIII activity eluted later (peak I position) as one broad peak. Table I gives an overview of the 
purification process. 
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Table I 

Scheme over purification of Factor VIII from Octonativ . 



1Q Purifica- Protein V1II:C VIIIC:Ag VIIIR:Ag VIII;C(1U) VIII :C 
tion step (mg) tot tot (IU) tot (U) tot (U) protein(mg) yield(X) 



15 Octonati v 74 ,624 60 .670 69 ,426 279 ,825 1.23 100 

anti-vWF- 43.4 24,680 29,311 0 569 41 

eluate 

2Q Mono-Q gel 1.6 10,391 10,074 0 6,494 17 

eluate 



25 

Example 2. Preparation of fragments of Factor VIII 

The material obtained in Example 1 was diaiyzed against 0.02 MTris, 2 mM CaCI 2 buffer pH 6.8 and purified 
human thrombin (specific activity 2 800 units/mg) was added to a final concentration of 1 0-* N1H units per unit 

30 of Factor VIII. After 60 minutes of incubation at 37°C the reaction was stopped by adding the thrombin inhibitor 
1-2581 and the material was subjected to high pressure liquid chromatography on Mono-Q gel using salt gra- 
dient elution as before. Now the main part of Factor VIII active material eluted later than before (peak II) position. 
The specific acitivty of this material was 7 300 units/mg protein and SDS-PAGE in the presence of mercap- 
toethanol showed it to contain two main components see figure 2, one peptide chain of molecular weight 90 

35 000 daltons and another of molecular weight 80 000 daltons. Elution of material from the pdyacryiamide gels 
could be accomplished and the aminoacid composition as well as the aminoterminal aminoacid sequence of 
the two peptides was determined. The aminoacid composition is given in Table 1 1 of Example 3. Aminoterminal 
aminoacid sequence was determined using a gas phase sequenator. The 90 000 datton peptide chain had the 
aminoterminal aminoacid sequence Ala-Thr-Arg-Arg-Tyr-Tyr- and the 80 000 daltons peptide chain GIu-lle-Thr- 

40 Arg-Thr-Thr-. 

The Factor VI It activity of the material eluted from Mono-Q gel could be Inhibited by addition of antibodies 
against Factor VIII obtained from a haemophilia patient as well as by a monoclonal antibody prepared by 
immunisation of mice with purified Factor VIII. Immunoblotting of the separated peptide chains showed that the 
antibodies from the haemophilia patient and the monoclonal antibodies reacted with the 80 000 dalton chain. 

45 

Example 3. Preparation of Factor VIII fragments 

A commercial high purity Factor VIII concentrate, Octonativ® (KabiVitrum AB) corresponding to 67 000 
units Factor VIII was dissolved In sterile water containing 1 mM DFP. The solution was applied to a column 

so containing polyclonal goat antibodies against von Willebrand Factor coupled to Sepharose© CL=2B geL The 
column was washed and the Factor VIII activity fraction eluted as described in Example 1 . The Factor VIII con- 
taining eluate was concentrated about 45 times In an Amicon® ceil with a Diaflo PM 10 membrane and the 
buffer was exchanged to 0.02 M Tris, 0.05 M CaCt 2 buffer pH 6.8 on a Sephadex® G-25 column. This solution 
was allowed to stand at 8°C for 1 8 hours and was then subjected to HPLC n Mono-Q adsorbent as described 

55 in Example 1.Th eluti n diagram obtained Is illustrated In Figure 3. Here tw mainp aks of Factor VIII activity 
arefound,p ak land II. Peak I Is n thomogenou9 but probably contains fouror five partly resolved compon nts. 
To study this, peak I was divided into five fractions and each fraction was subjected t HPLC gel ffltrati n n 
TSK 4000 SW. On main compon nt having Factor VIII activity was obtained in all fractions but the molecular 
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sizes as apparent from the elution position were slightly different SDS-PAGE in the. presence of mercap- 
toethanol of the peak fractions showed that fraction 1 mainly contained two components, one of molecular 
weight 1 80 000 daitons and the other 80 000 daltons. Fraction 2 contained mainly two components of molecular 
weights 160 000 and 80 000 daltons, respectively. Fraction 3 contained mainly two components of molecular 
weights 150 000 and 80 000 daltons, respectively. Fraction 4 contained mainly two components of molecular 
weights 130 000 and 80 000 daltons, respectively. Fraction 5 contained mainly two components of molecular 
weights 115 000 and 80 000 respectively. Elution of material from the polyacrylamide gels could be accom- 
plished and the aminoacid composition as well as the aminoterminal aminoacid sequence was determined. The 
aminoacid composition is given in Table II. The 180 000, 160 000, 150 000, 130 000 and 115 000 daltons pep- 
tides all had the same aminoterminal sequence Ala-Thr-Arg-Arg-Tyr-Tyr-. The 80 000 daltons peptide chain 
had the aminoterminal sequence GIu-lle-Thr-Arg-Thr-Thr-. Peak II was analyzed by SDS-PAGE in the presence 
of mercaptoethanol and shown to contain two peptide chains of molecular weights 90 000 and 80 000, respeo 
tiviey. Aminoacid analysis and aminoterminal sequence determination showed to be identical to the peptides 
described in example 1. 

The Factor VIII activity of all the various fractions could be inhibited by addition of antibodies against Factor 
VIII obtained from a haemophilia patient as well as by a monoclonal antibody prepared by Immunisation of mice 
with purified Factor VIII. Immunoblotting showed that both antibodies reacted with the 80 000 daltons peptide 
chain in all of the fractions. 

The aminoacid composition of the various fractions is given in Table II (molar percentages) : 
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Table II 



Aminoacid composition of the various peptide chains of Factor 
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130 kD 


115 kD 
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80 kD 


Cys 
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-J * mj 


5.8 


5.8 


6.1 


5.4 


4.5 


Gly 


5.3 


5.6 


5.6 


5.6 


5.6 


5.8 


5.7 


W I J 

Ala 


4.5 


4.4 


4.4 


4.6 


4.8 


5.0 


4.8 


Val 


5.3 


5.5 


5.7 


5.5 


5.8 


6.8 


5.4 


Met 


2.4 


2.6 


2.7 


2.6 


2.6 


2.6 


3.5 


He 


4.4 


4.1 


4.3 


4.4 


4.4 


4.7 


5.7 


Leu 


10.0 


10.0 


10.1 


10.3 


9.9 


9.6 


7.7 


Tyr 


3.2 


3.3 


3.3 


3.8 


4.3 


5.1 


4.4 


Phe 


4.4 


4.5 


4.4 


4.5 


4.7 


4.9 


5.7 


Trp 


■ 1.2 


1.3 


1.4 


1.5 


1.5 


1.8 


2.2 


Lys 


6.9 


6.8 


6.6 


5.9 


5.4 


5.5 


5.4 


His 


3.2 


3.2 


3.3 


3.3 


3.4 


3.4 


3.5 


Arg 


4.3 


4.2 


4.0 


4.3 


4.4 


4.7 


5.0 



Biological tests 

A. In vivo survival of purified Factor Vllt In normal dogs 

In vivo survival of the purified Factor VIII fractions described in Examples 2 and 3 was studied using normal 
dogs. 

For studies in normal dogs the peak I and peak II material from the Mono-Q gel step was labelled with 125 l 
using the lodogen method. The labelled protein was separated from non-covalentty bound iodine using gel fil- 
tration on Sephadex G-25. The specific activity was 5.3 uCi/iig (19.6 x 10* Bg) and 3.8 uCi/ug (14.1 x 10* Bg) 
for peak I and II, respectively. The Factor VIII labelled by this method retained 50-100 % of its dotting activity. 
SDS-PAGE in the presence of mercaptoethanol showed that it had identical eiectrophoretic properties as 
unlabelled material. 

Three dogs each received an intravenous injection of 4 ug ^-labelled peak I material (-20 uCi (74 x 10* 
Bg)). One of the dogs als recieved a tenfold excess (-40 ug) of unlabelled Factor VW In order to study a poss- 
ible d se-dependent plasma elimination. After three weeks when th plasma radioactivity had returned to base 
line levels two of the dogs recieved an additional injection of 4 ug (-15 uCi(55.5 x 10* Bg)) labelled peak 
II material Blood samples of 2 ml were collected at certain time Intervals (from 1 minute to 56 hours) using 
Venoject vacutainer tubes containing 0.2 ml 0.1 3 M sodium citrate. The blood samples were immediately coun- 
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ted for radioactivity. _ 

The degradation rate of the ^l-Factor VIII to metabolites and free iodine was analyzed by gel filtration of 
plasma collected at 1.5. 26 and 51 hours after the injection, on a Sephadex G-25 column. This was also 
analyzed by precipitation of plasma with TCA. Plasma, 1 ml, was precipitated with 1 ml 20 % TCA. After cen- 
trifugation for 10 min at 1 500 g the radioactivity was counted in precipitate and supernatant 

The results showed that the factor VIII bound ^.radioactivity was eliminated with a half-life of 7.6 hours 
± 0.2 (n=3) and 1 0.0 hours ± 0.2 (n=2) for peak I and II. respectively. The bioexponential decline of radiolabeled 
peak I and II material is shown in figure 4 and figure 5. 

B. Hemostatic effect and in vivo survival in hemophilia dogs 

The hemostaticeffectof the Factor Villfractions was tested in hemophilia A dogs using the model described 
by A.R. Giles, S. TInlin and R. Greenwood, (Blood 60, 727-730, 1982). Bleeding was induced in lightly anes- 
thetized animals by severing the apex of the nafl cuticle using a guillotine device. In the normal dog bleeding 
ceased after 2-8 min if the clot was not disturbed. However, the hemophilic animal showed a quite different 
pattern. Bleeding occasionally stopped spontaneously within the same time Interval as noted for normal dogs 
but it always restarted and continued unta measures were taken by the operator to arrest the bleeding. 

Two hemophilia A dogs which were severely Factor VIII deficient (<1 % Factor VIII of normal level) were 
used in the study and received Intravenous injections of peak I and ll material, respectively, obtained according 
to Examples 2 and 3. The amount of Factor VIII injected was calculated to be sufficient to give an initial plasma 
level of 2 units Factor VIII activity/ml (200 % of the normal human level). Blood samples of 5 ml were collected 
at time intervals from 2 min to 96 hours after injection. The samples were immediately centrifuged at 2 000 g 
for 20 min to obtain platelet poor plasma. The plasma was assayed for Factor VIII. 

Both dogs bled vigorously from their clipped toenails before injection of the material. The dog which 
recieved peak II material had also developed a spontaneous and fatal bleeding at the root of its tongue prior 
to injection. About thirty minutes following injection the bleeding from the cuticle of the dog given peak I material 
was completely arrested. The bleeding time was corrected to within the normal range as tested afterdisturbance 
of the dot A similar hemostatic effect was obtained in the dog given peak II material. The bleeding from the 
cuticle as well as from the tongue stopped completely within thiry minutes after injection. A normal bleedin time 
was then recorded. The In vivo survival of the biological activity was measured with the chromogenic assay for 
Factor VIII. The results showed that the Factor VIII declined with a half-life of 7.0 and 1 0.0 hours for peak I and 
II. respectively. These results were thus in accordance with those obtained with i«Wabe!led Factor VIII in nor- 
mal dogs. The bioexponential decline of activity after injection of peak I and peak II material Is shown in figure 
4 and figure 5. In vivo recovery of injected Factor VIII fragments was between 90 and 100 percent 

In clinical practice the novel Factor VIII fragments of the invention can be administered and used for the 
same indication where high purity Factor VIII preparations are normally used. The amount to be administered 
will depend on the needs of the individual patient to normalize hemostatis. 

Legend to figures 

Figure 1 

Immunoaffinity chromatography of the Factor VIII . von Willebrand complex in Octonatrv® on polyclonal 
goat antibodies against von Willebrand Factor coupled to Sepharose C1-2B. 

Figure 2 

Sodium dodecyl sulphate polyacrylamlde gel electrophoresis in the presence of mercaptoethanol of the 
Factor VIII eluate from the HPL-Mono Q gel step. 

Figure 3 

High Performance Liquid Chromatography (HPLC) on Mono Q gel of the Factor VIII containing eluate from 
the immunoaffinity chromatography step, described in example 3. 

Figure 4 

Bioexponential decline of radioactivity in whole blood from normal dogs receiving ^-labelled Factor VIII 
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peak I (n=3) and of Factor VIII activity in plasma from one hemophilia dog receiving Factor VIII peak I (A). 
The rapid phase of distribution (t=0.12 hours) is not shown in the figure. 

The radioactivity in the pellet of TCA precipitated plasma followed, after correction for the hemotocrite, the 
dotted lines. This indicates that the deflection of the 125 l-activity curve after 8 hours is due to formation of 
5 radiolabeled low molecular weight metabolites and/or free 125 iodine with a longer half-life than Factor VIII. The 
half-life of Factor VIII derived radioactivity In normal dogs or Factor VIII activity In hemophilia dogs was deter- 
mined by linear regression analysis after transformation of Factor VIII (radio) activity in blood and plasma, re- 
spectively, to natural logarithmic values. 

*° Figure 5 

Btoexponential decline of radioactivity in whole blood from normal dogs receiving 125 i-labelled Factor VIII 
peak II (n=2) and of Factor VIII activity in plasma from one hemophilia dog receiving Factor VIII peak II 
(A). The rapid phase of distribution (t=0.12 hours) is not shown in the figure. 

15 The radioactivity in the pellet of TCA precipitated plasma followed, after correction for the hemotocrite, the 
dotted lines. This indicates that the deflection of the 12S l-activlty curve after 12 hours is due to formation of 
radiolabelled low molecular weight metabolites and/or free 12S iodine with a longer half-life than Factor VIII. The 
half-life of Factor VIII derived radioactivity in normal dogs or Factor VIII activity in hemophilia dogs was deter- 
mined by linear regression analysis after transformation of Factor VIII (radio) activity in blood and plasma, re- 

20 spectively, to natural logarithmic values. 



Claims 

25 Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Active fragment of human Factor VI II :C characterized by containing two peptide chains having molecular 
weights 90 000 daltons and 80 000 daltons, respectively and having the aminoterminal amino acid sequences 
Ala-Thr-Arg-Arg-Tyr-Tyr- and Gl u-l le-Thr-Arg^Thr-Thr-, respectively and having the aminoacid composition : 



35 



40 



45 



60 



55 
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90 kD SO kD 



Cvs 


1 .4 


1 .3 


Asp 


6.8 


4.7 


Asn 


4 2 


4 5 


Thr 

fin 


5 3 


6 1 




7 8 


8 3 


Glu 


6-1 


5.7 


Gin 


3 2 


5.7 


Pro 


5.4 


4.5 


Glv 


5.8 


5.7 


Ala 


r n 

3 • U 


4 8 


Va 1 


O.O 




Met 


2.6 


3.5 


lie 


4.7 


5.7 


Leu 


9.6 


7.7 


Tyr 


5.1 


4.4 


Phe 


4.9 


5.7 


Trp 


1.8 


2.2 


Lys 


5.5 


5.4 


His 


3.4 


3.5 


Arg 


4.7 


5.0 



2. Active fragment of human Factor VIII :C characterized by containing two peptide chains having molecular 
weight 115 000 daltons and 80 000 daltons, respectively and having the aminoterminal sequences AJa-Thr- 
Arg-Arg-Tyr-Tyr- and GIu-De-Thr-Arg-Thr-Thr-, respectively and having the aminoacid composition : 



11 



EP 0197 901 B1 



80 kD 115 kD 



Cys 


1.3 


1.1 


Asp 


4.7 


6.7 


Asn 


4.5 


4.5 


TU- 

Tnr 


6.1 


6.2 


Ser 


8.3 


9.4 


GlU 


5.7 


5.8 


Gin 


5.7 


3.5 


Pro 


4.5 


6.1 


fa ly 


5.7 


5.6 


Al a 


4.8 


4.8 


vai 


5.4 


5.8 


Met 


3.5 


2.6 


He 


5.7 


4.4 


Leu 


7.7 


9.9 


Tyr 


4.4 


4.3 


Phe 


5.7 


4.7 


Trp 


2.2 


1.5 


i-ys 


5.4 


5.4 


His 


3.5 


3.4 


Arg 


5.0 


4.4 



3, Active fragment of human Factor VIII :C characterized by containing two peptide chains having molecular 
weight 130 000 daltons and 80 000 daJtons, respectively and having the aminoerminal aminoacid sequences 
Aia-Thr-Arg-Arg-Tyr-Tyr- and G!u-lle-Thr-Arg-Thr-Thr-, respectively and the aminoacid composition : 
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80 kD 130 kD 



Cys 


1.3 


1.0 


Asp 


4.7 


6.5 


Asn 


4.5 


5.0 


Thr 


6.1 


6.3 


Ser 


8.3 


10.0 


Glu 


5.7 


5.9 


Gin 


5.7 


3.3 


Pro 


4.5 


5.8 


Gly 


5.7 


5.6 


Ala 


4.8 


4.6 


Val 


5.4 


5.5 


Met 


3.5 


2.6 


He 


5.7 


4.4 


Leu 


7.7 


10.3 


Tyr 


4.4 


3.8 


Phe 


5.7 


4.5 


Trp 


2.2 


1.5 


Lys 


, 5.4 


5.9 


His 


3.5 


3.3 


Arg 


5.0 


4.3 



4. Active fragment of human Factor VIII recharacterized by containing two peptide chains having molecular 
weights 150 000 daltons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr- 
Arg-Arg-Tyr-Tyr- and Glu-Oe-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition : 
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80 kD 150 kD 



Cys 


1.3 


0.8 


Asp 


4.7 


6.0 


Asn 


4.5 


5.7 


Thr 


6.1 


6.2 


Ser 


8.3 


9.7 


Glu 


5.7 


6.3 


Gin 


5.7 


3.8 


Pro 


4.5 


5.8 


Gly 


5.7 


5.6 


Ala 


4.8 


4.4 


Val 


5.4 


5.7 


Met 


3.5 


2.7 


He 


5.7 


4.3 


Leu 


7.7 


10.1 


Tyr 


4.4 


3.3 


Phe 


5.7 


4.4 


Trp 


2.2 


1.4 


Lys 


5.4 


6.6 


His 


3.5 


3.3 


Arg 


5.0 


4.0 



5. Active fragment of human Factor VIII :C characterized by containing two peptide chains having molecular 
weights 160 000 daltons and 80 000 daltons, respectively, and having the aminoterminaJ sequences Ala-Thr- 
Arg-Arg-Tyr-Tyr- and Glu-Ue-Thr-Arg-Thr-Thr-, respectively, and the aminoacid composition : 
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80 kD 160 kD 



cys 


i • ^ 


n ft 


Asp 


A 7 


3. O 


Asn 






Tnr 


D. 1 


0. 3 






3.0 


gi if 

ulU 


5 7 


6 3 


CI n 

b i n 






Prn 


4 5 


5.5 


uiy 


5 7 


5 6 


n 1 a 


A ft 


A A 


Vo 1 


*\ A 




Met 


3.5 


2.6 


lie 


5.7 


4.1 


Leu 


7.7 


10.1 


Tyr 


4.4 


3.3 


Phe 


5.7 


4.5 


Trp 


2.2 


1.3 


Lys 


5.4 


6.8 


His 


3.5 


3.2 


Arg 


5.0 


4.2 



6. Active fragment of human Factor Vill :C characterized by containing two peptide chains having molecular 
weights 180 000 daitons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr- 
Arg-Arg-Tyr-Tyr- and Glu-lIe-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition : 



15 



EP 0 197 901 B1 



80 kD 180 kD 



5 


Cvs 


1 3 


u.o 




Asp 


A 7 


c 7 




Asn 


A 5 

H • 3 


£ fi 
0 .o 


10 


Thr 


fi 1 


0.0 




Ser 


O • w 


in n 
1 u. u 




Glu 

UIU 


5 7 
0 . / 


0. c 


15 


Gin 

will 


*\ 7 


A O 


rru 


A C 


C 7 




G1 v 


*; 7 


D.J 




Ala 


A Q 






Yd 1 


5.4 


5.3 




Met 


3.5 


2.4 




lie 


5.7 


4.4 


25 


Leu 


7.7 


10.0 




Tyr 


4.4 


3.2 




Phe 


5.7 


4.4 


30 


Trp 


2.2 


1.2 


Lys 


5.4 


6.9 




His 


3.5 


3.2 




Arg 


5.0 


4.3 



35 

7. A pharmaceutical preparation containing as an active ingredient a Factor VIII :C fragment according to 
any of claims 1-6. 

8. An active fragment of human Factor VIII ;C according to any of claims 1-6 for use in the treatment of 
haemophilia. 

40 9. An active fragment of human Factors VIII :C according to any of claims 1-6 for use in normalizing hemos- 
tasis in haemophilic patients. 

1 0. Use of an active fragment of human factor VIII :C according to any of claims 1 - 6 in the manufacture 
of a medicament for the treatment of haemophilia 

11. Use of an active fragment of human factor VIII :C according to any of claims 1 - 6 in the manufacture 
45 of a medicament for normalizing hemostasia in haemophiic patients. 

1 2. A process for the preparation of factor VIII :C fragment according to any of claims 1-6, characterized 
in that a factor VIII :C containing material is purified using immunoaffinfty chromatography, optionally containing 
covalently bound antibodies against von Wfflebrand factor coupled to the gel matrix, eiuting the purified material, 
optionally followed by anion-exchange chromatography, and thereafter fragmenting this material by using a 

so very low concentration of thrombin and isolating the factor VIII :C fragments. 

13. A process according to claim 12 wherein thrombin is used in a concentration of 10- 3 NIH units/unit of 
factor VIII :C. 

14. A process according to claim 12 or 13 wherein the said purified material is incubated with thrombin at 
a temperature of 37°C for 10 - 300 preferably 60 - 90 minutes. 

55 15. A process according to claims 12 - 14 wherein the factor VIII :C fragments are isolated using salt gra- 
dient elutJon at pH 6 - 8. 

1 6. A process for the preparati n of factor VIII :C fragment according to any of claims 1-6, characterized 
in that a Factor VIII :C containing material Is purified using immunoaffinity chromatography, optionally contain- 
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ing covalentiy bound antibodies against von Willebrand Factor coupled to the gel matrix, eluting the purified 
material and thereafter fragmenting this material by allowing the material In presence of trace amounts of a 
protease to stand at 4 - 37°C in the presence of Ca 2 * ions, optionally followed by an ion-exchange 
chromatography, and Isolating the Factor VIII :C fragments. 

17. A process according to claim 16 wherein the Factor VIII :C fragments are isolated using salt gradient 
etution at pH 6 - 8. 

Claims for the following Contracting State : AT 

1 . A process for the preparation of Factor VIII :C fragment characterized by purifyring a Factor VIII :C con- 
taining material using immunoafftnity chromatography, optionally containing covaientiy bound antibodies 
against von Willebrand Factor coupled to the gel matrix, eluting the purified material optionally followed by 
anion-exchange chromatography, and thereafter fragmenting this material by using a very low concentration 
of thrombin or by allowing the material in presence of trace amounts of a protease to stand at 4 - 37°C In the 
presence of Ca 2+ ions, optionally followed by anion-exchange chromatography and Isolating the Factor VIII :C 
fragments, wherein said Factor VIII :C fragment is a fragment, containing two peptide chains having molecular 
weights 90 000 daltons and 80 000 daltons, respectively and having the aminoterminal amino acid sequences 
Ala-Thr-Arg-Arg-Tyr-Tyr- and GIu-lle-ThrArg-Thr-Thr-, respectively and having the aminoacid composition : 



90 kD 80 kD 



Cys 


1.4 


1.3 


Asp 


6.8 


4.7 


Asn 


4.2 


4.5 


Thr 


5.3 


6.1 


Ser 


7.8 


8.3 


Glu 


6.1 


5.7 


Gin 


3.2 


5.7 


Pro 


5.4 


4.5 


Gly 


5.8 


5.7 


Ala 


5.0 


4.8 


Val 


6.8 


5.4 


Met 


2.6 


3.5 


He 


4.7 


5.7 


Leu 


9.6 


7.7 


Tyr 


5.1 


4.4 


Phe 


4.9 


5.7 


Trp 


1.8 


2.2 


Lys 


5.5 


5.4 


His 


3.4 


3.5 


Arg 


4.7 


5.0 



2. A process for the preparation f Factor VIII :C fragment according to claim 1 wherein said Factor VIII :C 
fragment is a fragment, containing two peptid chains having molecular weight 115 000 daltons and 80 000 
daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr^Arg- 
Thr-Thr-, respectively and having the aminoacid composition : 



17 



EP 0197 901 B1 



80 kD 115 kD 



Cys 


1.3 


1.1 


Asp 


4.7 


6.7 


Asn 


4.5 


4.5 


Thr 


6.1 


6.2 


Ser 


8.3 


9.4 


Glu 


5.7 


5.8 


Gin 


5.7 


3.5 


Pro 


4.5 


6.1 


Gly 


5.7 


5.6 


Ala 


4.8 


4.8 


Val 


5.4 


5.8 


Met 


3.5 


2.6 


lie 


5.7 


4.4 


Leu 


7.7 


9.9 


Tyr 


4.4 


4.3 


Phe 


5.7 


4.7 


Trp 


2.2 


1.5 


Lys 


5.4 


5.4 


His 


3.5 


3.4 


Arg 


5.0 


4.4 



3. A process for the preparation of Factor VIII ;C fragment according to claim 1 wherein said Factor VIII :C 
fragment is a fragment, containing two peptide chains having molecular weight 130 000 daltons and 80 000 
daitons, respectively and having the aminoterminaJ aminoacid sequences Aia-ThrnArg-Arg-Tyr-Tyr- and GIu- 
Ile-Thr-Arg-Thr-Thr-, respectively and having the aminoacid composition : 
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80 kD 130 kD 



Cys 


1.3 


1.0 


Asp 


4.7 


6.5 


Asn 


4.5 


5.0 


Thr 


6.1 


6.3 


Ser 


8.3 


10.0 


Glu 


5.7 


5.9 


Gin 


5.7 


3.3 


Pro 


4.5 


5.8 


Gly 


5.7 


5.6 


Ala 


4.8 


4.6 


Val 


5.4 


5.5 


Met 


3.5 


2.6 


lie 


5.7 


4.4 


Leu 


7.7 


10.3 


Tyr 


4.4 


3.8 


Phe 


5.7 


4.5 


Trp 


2.2 


1.5 


Lys 


5.4 


5.9 


His 


3.5 


3.3 


Arg 


5.0 


4.3 



4. A process for the preparation of Factor VIII :C fragment according to claim 1 wherein said Factor VIII :C 
fragment is a fragment, containing two peptide chains having molecular weight 150 000 daltons and 80 000 
daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and GIu-lle-Thr-Arg- 
Thr-Thr-, respectively and having the aminoacid composition : 
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80 kD . . 150 kD 



Cys 


1.3 


0.8 


Asp 


4.7 


6.0 


Asn 


4.5 


5.7 


Thr 


6.1 


6.2 


Ser 


8.3 


9.7 


Glu 


5.7 


6.3 


Gin 


5.7 


3.8 


Pro 


4.5 


5.8 


Gly 


5.7 


5.6 


Ala 


4.8 


4.4 


Val 


5.4 


5.7 


Met 


3.5 


2.7 


lie 


5.7 


4.3 


Leu 


7.7 


10.1 


Tyr 


4.4 


3.3 


Phe 


5.7 


4.4 


Trp 


2.2 


1.4 


Lys 


5.4 


6.6 


His 


3.5 


3.3 


Arg 


5.0 


4.0 



5. A process for the preparation of Factor VIII :C fragment according to claim 1 wherein said Factor VII! :C 
fragment is a fragment, containing two peptide chains having molecular weight 160 000 daltona and 80 000 
daitons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and GIu-lle-Thr-Arg- 
Thr-Thr-, respectively and having the aminoacid composition : 
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80 kD • 160 kD 



Cys 


1.3 


0.8 


Asp 


4.7 


5.8 


Asn 


4.5 


5.9 


Thr 


6.1 


6.5 


Ser 


8.3 


9.6 


Glu 


5.7 


6.3 


Gin 


5.7 


4.0 


Pro 


4.5 


5.5 


Gly 


5.7 


5.6 


Ala 


4.8 


4.4 


Val 


5.4 


5.5 


Met 


3.5 


2.6 


lie 


5.7 


4.1 


Leu 


7.7 


10.1 


Tyr 


4.4 


3.3 


Phe 


5.7 


4.5 


Trp 


2.2 


1.3 


Lys 


5.4 


6.8 


His 


3.5 


3.2 


Arg 


5.0 


4.2 



6. A process for the preparation of Factor VIII :C fragment according to daim 1 wherein said Factor VII! :C 
fragment is a fragment- containing two peptide chains having molecular weight 180 000 daltons and 80 000 
daltons, respectively and having the aminoterminal aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu- 
lle-Thr-Arg-Thr-Thr-, respectively and having the aminoacid composition : 
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. 80 kD 180kD 



5 


Cys 


1 3 


0 8 




Asp 


4 7 


5 7 




Asn 


4.5 


5 a 




Thr 


6.1 


6.6 


10 


Ser 


8.3 


10.0 




G!u 


5.7 


6.2 




Gin 


5.7 


4.2 


TO 


Pro 


4,5 


5.7 




Gfy 


5.7 


5.3 




Ala 


4 8 


4 4 


20 


Val 

V cu 


5 4 


5 3 


Met 


3.5 


2.4 




lie 


5.7 


4.4 




Leu 


7.7 


10.0 


23 


Tyr 


4.4 


3.2 




Phe 


5.7 


4.4 




Trp 


2.2 


1.2 


30 


Lys 


5.4 


6.9 




His 


3.5 


3.2 




Arg 


5.0 


4.3 



35 7. A process according to any of claims 1-6 wherein thrombin is used in a concentration of 1CH NIH 
units/unit of Factor VIII :C. 

8. A process according to any of claims 1-7 wherein the said purified material is incubated with thrombin 
at a temperature of 37°C for 10 - 300 preferably 60-90 minutes. 

9. A process according to any of claims 1 - 8 wherein the Factor VIII :C fragments are isolated using salt 
40 gradient elution at pH 6 - 8. 

10. Use of an active fragment of human Factor VIII :C which is prepared according to the process of any 
of claims 1 - 9 in the manufacture of a medicament for the treatment of haemophilia. 

11. Use of an active fragment of human Factor VIII :C which is prepared according to the process of any 
of claims 1-9 in the manufacture of a medicament for normalizing hemostasia in haemophillc patients. 

45 

Patentansprflche 

PatentansprOche fur folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU f NL, SE 

50 

1. Aktives Fragment von Humanfaktor VIII :C dadurch gekennzelchnet daS es zwel Peptidketten mit 
Molekulargewicht 90.000 Dalton bsw. 80.000 Daiton enthalt. die die aminotermlnalen Aminoaauresequenzen 
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-Ile-Thr-Arg-Thr-Thr- und die folgende Aminosdure-Zusarnmensetzung auf- 
weisen: 

55 



22 
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90 kD 


80 kD 


Cys 


M 




Asp 


6^8 


V 


Asn 


4 12 


4 / 5 


Thr 


5 f 3 


6,1 


Ser 


7 1 8 


8 / 3 


Glu 




5 / 7 


Gin 


3 / 2 


5 / 7 


Pro 


5 / 4 


4 / 5 


Gly 


5 / 8 


V 


Ala 


5 ,° 


4,8 


Val 


6,8 


5 / 4 


Ket 


2 ; 6 


3 / 5 


He 


V 




Leu 




V 


Tyr 


V 


4,4 


Phe 






Trp 






Lys 


5,5 




H1S 


3 , 4 


3,5 


Arg 


V 


5 /° 



2. Aktives Fragment von Humanfaktor VIII :C, dadurch gekennzeichnet, dafi es zwei Peptidketten mil 
Molekulargewlcht 1 1 5.000 Dalton bzw. 80.000 Dallon enthalt. die die aminotermlnalen Sequenzen Ala-Thr-Arg- 
Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die foigende Aminosaure-Zusarnmensetzung aufweisen : 
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80 kD 


115 kD 


Cys - 




V 


Asp 


V 


6,7 


Asn 


«, 5 


4 ; 5 


Thr 


6,1 


6 / 2 


Ser 


8,3 


9,4 


Glu 




5,8 


Gin 


5,7 


3,5 


Pro 




6,1 


Sly 




5,6 


Ala 


4 / 8 
5 / 4 


4,8 


Val 


5,8 


Ket 


3 ) 5 


2,6 


lie 
Leu 


V 
V 

4,4 


4,4 
9,9 


Tyr 


4,3 


Phe 


V 


4,7 


Trp 




1,5 


Lys 


V 


5 ; 4 


His 


3,4 


Arg 


5 ;° 


4.4 



3. Aktives Fragment von Humanfaktor VIII :C, dadurch gekennzeichnot, dafl es zwei Peptidketten mit 
Molekulargewicht 130.000 Dafton bzw. 80.000 Dalton enthalt, die die aminoterminalen Aminosauresequenzen 
A! a-Thr-Arg-Arg-Tyr-Tr- und GIu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosaure-Zusammensetzung auf- 
weisen : 
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BO kD 130 kD ■ 





V 

4 7 

V 


1 ft 
1,0 


Asd 


6 5 


Asn 


4 5 

V 


5.0 

6 3 
V 


Thr 


Ser 


8 3 


10 ; 0 


Glu 




5,9 


Gin 


5*7 


3,3 


Pro 


4,5 


5,8 


Gly 


5.7 


5,6 


Ala 


4.8 


4,6 


Yal 


5,4 


5.5 


Ket 


3 ? 5 




He 


5 } 7 




Leu 


7.7 


10 ; 3 
3 ; 8 


Tyr 


4 ; 4 


Phe 


5,7 




Trp 


Z \ Z 




Lys 


5,4 




His 


3,5 




Arg 


5,0 





4. Aktives Fragment von Humanfaktor VIII :C, dadurch gekenmeichnet, da& es zwei Peptidketten mit 
Molekulargewicht 150.000 Dalton bzw. 80.000 Dalton enthait, die die aminoterminalen Sequenzen Ala-Thr-Arg- 
Arg-Tyr-Tyr- und Glu-He-Thr-Arg-Thr-Thr- und die folgende AminosSure-Zusammensetzung aufweisen : 
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80 k0 150 kD 



Cys 


1,3 


0^8 
6 ; 0 


Asp 


4,7 


Asn 


4,5 


V 


Thr 


6,1 


Ser 


8,3 


V 


Glu 


5,7 


6 ; 3 

3,8 


Gin 


5.7 


Pro 


4 ? 5 


5,8 


Gly 


5,7 


5,6 


Ala 


4,8 


4,4 


Val 


5.4 


V 

2 7 

t 
V 

icy 
3 , 3 


riC I 


3 <> 


He 


5,7 


Leu 


7,7 


Tyr 


4,4 


Phe 


5,7 


4,4 


Trp 


2,2 


I, 4 


Lys 


5,4 


6,6 


His 


3 / 5 


3 r 3 


Arg 


5,0 


4,0 



5. Aktives Fragment von Humanfaktor VI It :C, dadurch gekennzeichnet, da& es zwei Peptidketten mil 
Molekulargewicht 1 60.000 Dalton bzw. 80.000 Dalton enthfilt, die die aminoterminalen Sequenzen Ala-Thr-Arg- 
Arg-Tyr-Tyr- und Glu-ll e-Thr-Ar g-Th r-Th r- und die folgende Aminos§ure-2usammensetzung aufweisen : 
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80 kD 160- kD * 



Cys 


V 


0,8 


Asp 


4,7 


5,8 


Asn 


4,5 


5 > 9 


Thr 


6,1 


6 J 5 


Ser 


8,3 




Glu 


5,7 


V 


Gin 


V 


4,0 


Pro 


4,5 


5 ; 5 


Gly 


5,7 


5,6 


Ala 


4,8 


4,4 


Val 


5,4 


5 / 5 


Met 


3,5 




He 


V 


V 


Leu 


7,7 


10,1 


Tyr 


4,4 


V 


Phe 


5,7 


V 


Trp 


2,2 


Lys 


5,4 


6,8 


His 


3,5 


V 


Arg 


5,0 


V 



6. Aktives Fragment von Humanfaktor VIII :C, dadurch gekennzeichnet, dafi es zwei Peptidketten mit 
Molekulargewicht 180.000 Dalton bzw. 80.000 Dalton enthalt, die die aminoterminalen Aminosauresequerizen 
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosaure-Zusammensetzung auf- 
weisen : 
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80 kD 180 kD 



5 


Cys 
Asp 


V 

.V 


0,8 

V 

5 « 8 




Asn 






Thr 




6,5 
10,0 

V 


10 


Ser 






Glu 


V 




Gin 


V 


15 


Pro 


V 

V 




sly 




Ala 


4 I 8 


5 ; 3 
2 / 4 
V 


20 


Val 
Met 


3 J 5 
V 




lie 




Leu 


V 


10,0 


25 


Tyr 


4,4 






Phe 


V 


4,4 




Trp 


2,2 


1,2 


30 


Lys 




5 . 9 




His 


3 , 5 


3 ,2 




Arg 


5,0 


V 
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7. Pharmazeutisches Praparat, das als Wlrkstoff ein Faktor VIII :C-Fragement nach einem der Aspruche 
1-6 enthaU 

8. Aktives Fragment von Humanfaktor VIII :C nach einem der Anspruche 1-6 zur Verwendung bei der 
Behandlung von Hamophille. 

40 9. Aktives Fragment von Humanfaktor VIII :C nach einem der Anspruche 1-6 zur Verwendung bei der Nor- 
mallsierung von HSmostase bei hSmophflen Patienten. 

10. Verwendung eines aktiven Fragmentes von Humanfaktor VIII :C nach einem der Anspruche 1-6 bei 
der Hersteliung eines MedDcamentes fOr die Behandlung von Hamophilie. 

1 1. Verwendung eines aktiven Fragmentes von Humanfaktor VIII :C nach einem der Anspruche 1-6 bei 
45 der Hersteliung eines Medikamentes zur Normalisierung von HSmostase be! hamophQen Patienten. 

12. Verfahren zur Hersteliung von Faktor VIII ;C-Fragment nach einem der Anspruche 1-6, dadurch 
gokennzelchnet, da& man ein Faktor VIII :C enthaltendes Material unter Anwendung von Immunoaffinitats- 
Chromatographie, gegebenenfalls en thai tend covaJent gebundene Antikorper gegen von Willebrand-Faktor 
gekuppeltan die Gelmatrix, reinigt, das gereinigte Material eluiert, gegebenenfalls eine Anionen-Austauscher- 

50 Chromatographie anschiie&t und darauf dieses Material durch Verwendung einer sehr niedrigen Thrombin- 
Konzentration fragmentiert und die Faktor VIII :C-Fragmente isoliert 

1 3. Verfahren nach Anspruch 12, dadurch gekennzeichnet, da& man Thrombin in einer Konzentration von 
10-9 NIH-Einheiten/Faktor VIII :C-Einheitverwendet 

14. Verfahren nach Anspruch 12 oder 13, dadurch gek nnzeichnet, da& man das gereinigte Material mit 
55 Thrombin bei einer Temperatur von 37°C wahrend 10 - 300, vorzugsweise 60 - 90 Minuten inkublert 

15. Verfahren nach den AnsprQchen 12 bis 14, dadurch geke nnzeichnet, dafc man die Faktor VIII :C-Frag- 
mente unter Anwendung einer Safzgradienten-Sution bei pH 6 - 8 isoliert 

16. Verfahren zur Hersteliung von Faktor VIII :C-Fragement nach einem der Anspruche 1 bis 6, dadurch 
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gekennzelchnet, da& man ein Faktor VIII :C enthaitendes Material unter Anwendung von Immunoaffinitats- 
Chromatographle gegebenenfaJIs enthaltend covaient gebundene Antikdrper gegen von Willebrand-Faktor 
gekuppelt an die Gelmatrix reinigt, das gereintgte Material elulert und darauf dieses Material fragmentiert, 
indem man das Material in Gegenwartvon Spurenmengen einer Protease bei4- 37°C in Gegenwartvon Ca 2 *- 
5 lonen stehen la&t, gegebenenfalls eine Anionenaustauscher-Chromatographie anschiiefit und die Faktor 
VIII :C-Fragmente isoliert 

17. Verfahren nach Anspruch 16, dadurch gekonnzelchnet, daS man die Faktor VIII :C-Fragmente unter 
Anwendung einer Salzgradienten-Elution bei pH 6 - 8 eluiert. 

10 Patentanepruche fur folgenden Vertragsstaat : AT 

1. Verfahren zur Herstellung von Humanfaktor VIII :C-Fragment dadurch gekennzeichnet, datt man ein 
Faktor VII! :C enthaitendes Material unter Anwendung von Immunoaffinttats-Chromatographie, gegebenenfaJIs 
enthaltend covaient gebundene Antikdrper gegen von Willebrand-Faktor gekuppelt an die Gelmatrix, reinigt 

13 das gereinigte Material eluiert, gegebenenfalls eine Anionen-Austascher- Chromatographie anschllefctund dar- 
auf dieses Material durch Verwendung einer sehr niedrigen Thrombin-Konzentration fragmentiert oder indem 
man das Material in Gegenwartvon Spurenmengen einer Protease bei 4-37 C in Gegenwartvon Cai + -Ionen 
stehen ll&t, gegebenenfalls eine Anionenaustauscher-Chromatographie anschlie&t und die Faktor VIII :C- 
Fragmente isoliert wobei das Fragment von Faktor VIII :C ist ein Fragment das zwei Peptidketchen mit Moie- 

20 kulargewicht 90.000 Dalton bxw. 80.000 Dalton enthalt, die die aminoterminalen Aminosauresequenzen 
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-ile-Thr-Arg-Thr-Thr- und die folgende Aminosaure-Zusammensetzung auf- 
welsen : 



90 kD 80 kO 





Cys 


1.4 


V 




Asp 


6 /' s 


V 


30 


Asn 


4,2 


4 ; 5 




Thr 


5 ? 3 






Ser 


7,3 


a / 3 


35 


Glu 


5 ? l' 


5 ; 7 




Gin 


3 ; 2 






Pro 


5 ; 4 




40 


Gly 


5 / 3 


h 1 




Ala 


5 ; 0 


4 , 3 




Yal 


5,3 


5 ; 4 




Het 


2,6 


3 ; 5 


45 








He 


4,7 


5,7 




Leu 


9,6 


7,7 




Tyr 


5,1 


V 


60 


Phe 


4 T 9 


V 




Trp 


1,3 




Lys 


5,5 




55 


His 


3,4 


3,5 




Arg 


4,7 


5 ;° 
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2. Verfahren zur Herstellung von Humanfaktor VIII :C-Fragment nach Anspruch 1 wobei das Fragment von 
FaktorVlll :C. 1st ein Fragment das zwei Peptidketten mit Moiekulargewicht 115.000 Dalton bzw: 80.000 Dalton 
enthalt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und GIu-lle-Thr-Arg-Thr-Thr- und die foF 
gende Aminosaure-Zusammensetzung aufweisen : 

80 kD 115 kD 



10 



15 



20 



30 



tys 1,3 i,i 

Asp 4,7 6,7 

Asn 4 ; 5 4 ; 5 

Thr 6,1 6,2 

Ser 8,3 9,4 

Glu 5,7 5,8 

Gin 5,7 3,5 

Pro 4,5 6,1 

Sly 5,7 5,6 

Ala 4,8 4,8 

Val 5,4 5,8 

Kst 3,5 2,6 

lie 5 ; 7 4,4 

Leu 7,7 9,9 

Tyr 4,4 4,3 

Phe 5,7 4,7 

Trp 2,2 1,5 

as Lys 5,4 5 ; 4 

KU 3,5 3,4 



Arg 5,0 4 ; 4 



40 



45 



3. Verfahren zur Herstellung von Humanfaktor VIII :C-Fragment nach Anspruch 1 wobei das Fragment von 
FaktorVlll :C istein Fragment das zwei Peptidketten mit Moiekulargewicht 130.000 Dalton bzw. 80.000 Dalton 
enthalt, die die aminoterminalen Amlnosaureequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- 
und die folgende Aminosaure-Zusammensetzung aufweisen : 



so 



55 
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80 kD 130 kD • 



Cys 


V 

V 


1,0 


Asp 


6,5 


Asn 


V 


5 /° 


Thr 


6,3 


Ser 


8,3 


10.0 


Glu 




5,9 


Gin 


5,7 


3,3 


Pro 




5,8 


Gly 


V 


5,6 


Ala 


4,8 


4,6 


Val 


5,5 


Ket 


V 
V 

V 
V 


2,6 


lie 


4,4 


Leu 


10,3 


Tyr 


3,8 


Phe 


V 
V 


4,5 


Trp 


1,5 


Lys 




5,9 


His 




3,3 


Arg 


5,0 


4,3 



4. Verfahren zur Herstellung von Humanfaktor VIH :OFragment nach Anspruch 1 wobel das Fragment von 
Faktor VIII :C ist ein Fragment das zwei Peptidketten mit Molekulargewicht 150.000 Dalton bzw. 80.000 Dalton 
enthalt, die die aminoterminaien Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die fol- 
gende Aminosdure-Zuaammensetzung aufweisen : 
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80 kO 150 kD 



Cys 


1.3 


Asp 


4,7 


Asn 


4,5 


Thr 


6,1 


Ser 


8,3 


Glu 


5,7 


Gin 


5 / 7 


Pro 


4,5 


Gly 


5,7 


Ala 


4,8 


Val 


5.4 


Mot 

net 


■5 C 
J 


He 


5,7 


Leu 


7,7 


Tyr 


4,4 


Phe 


5,7 


Trp 


2,2 


lys 


5,4 


His 


3 ; 5 


Arg 


5 /° 



0.8 
6 ; 0 

V 

V 
3/8 

4 ; 4 

V 
V 
4 / 3 

10 ; 1 

3 I 3 

4,4 

V 
6,6 

3 r 3 

4 ; 0 



5. Verfahren zur Herstellung von HumanfaktorVUI :C-Fragment nach Anspruch 1 wobei das Fragment von 
Faktor VIII :C istein Fragment das zwei Peptidketten mit Mdekulargewicht 160.000 Dalton bzw. 80.000 Dalton 
enthalt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-IIe-Thr-Arg-Thr-Thr- und die fbl- 
gende Aminos aure-Zusammensetzung aufweisen : 
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80. kD . 160 kD 



Cys 


V 
V 


0 ; 8 


Asp 


5,8 


Asn 


V 


5,9 


Thr 


6 ; 5 


Ser 


8 ) 3 

5,7 


9 ? 6 


Glu 


6,3 


Gin 


V 

V 


4,0 


Pro 


5,5 


Gly 




5,6 


Ala 




4,4 


Val 


5,4 


5 / 5 


Met 


V 


2,6 


lie 


4,1 


Leu 


10,1 


Tyr 


4,4 


3,3 


Phe 


5,7 


4.5 


Trp 


2, 2 


1,3 


Lys 




6,8 


His 


V 


3,2 


Arg 


5 ;° 


4 ; Z 



6, Verfahren zur Herstellung von Humanfaktor VIII :C-Fragment nach Anspruch 1 wobei das Fragment von 
Faktor VIII :C 1st ein Fragment das zwel Peptidketten mit Molekulargewicht 180.000 Dalton bzw. 80.000 Daiton 
enthSIt, die die aminoterminalen Aminosaureequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- 
und die folgende Aminosaure-Zusammensetzung aufweisen : 
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80 kD 180 kD 



Cys 


1 , 3 


0,8 


Asp 


4,7 


5,7 


Asn 


4,5 


5,8 


Thr 


5,1 


6,6 


Ser 


8,3 


10,0 


Glu 


5,7 


6,2 


Gin 


5.7 


4,2 


Pro 


4,5 


5,7 


Gly 


5,7 


5,3 


Ala 


4,8 


4,5 


Yal 


5,4 


5,3 


Ket 


3,5 


2,4 


lie 


5,7 


4,4 


Leu 


7,7 


10,0 


Tyr 


4,4 


3,2 


Phe 


5,7 


4,4 


Trp 


2,2 


1,2 


Lys 


5,4 


6,9 


His 


3,5 


3,2 


Arg 


5,0 


4 ? 3 



35 

7. Verfahren nach einem der Ansprilche 1-6 wobei man Thrombin in einer Konzentration von 10-* NIH- 
Einheiten/Faktor VIII :C-Einheit verwendet 

8. Verfahren nach einem der AnsprOche 1-7 wobei man das gereinigte Material mit Thrombin bei einer Tem- 
peratur von 37 C wahrend 10-300, vorzugsweise 60-90 Minuten inkubiert 

40 9. Verfahren nach einem der Ansprflche 1-8 wobei man die Faktor VIII :C-Fragmente unter Anwendung 
einer Salzgradienten-Elution bel pH 6-8 isoliert 

10. Verwendung einesaktiven Fragmentes von Humanfaktor VIII :C hergestellt nach einem der Ansprflche 
1-6 bel der Herstellung elnes Medikamentes fur die Behandlung von Hamophilie. 

1 1 . Verwendung eines aktiven Fragmentes von Humanfaktor VIII :C hergestellt nach einem der AnsprQche 
45 1-6 bel der Herstellung eines Medikamentes zur Normaiisierung von Himostase bei hamophilen Patienten. 



Revendl cations 

50 Revendicatlons pour lea Etata contractans su Wants : BE, CH, DE, FR, GB, IT, LI, i-U, NL f SE 

1 . Fragment actif de facteur VIII :C humain caracteris6 en ce qu'il contient deux chatnes peptidiques ayant 
des poids moiecutaires de 90000 daltons et 80000 dattons, respectivement, les sequences d'acides amines 
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-IIe-Thr-Arg-Thr-Thr-, respectivement, et la composition en 
55 acides amines : 
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90' kD * 


SU fcJJ 


Cys 


1,4 


1, J 


Asp 


6 , 8 


£ 7 


Asn 


4,2 


A c 

4 , D 


Thr 


5,3 


5 f - 


Sar 


7,8 


8 , 3 


Glu 


6,1 


o,7 


Gla 


3,2 




Pro 


5 , 4 


4 . 5 


Gly ' 


5, 8 


5 7 


Ala 


5, 0 


4, ft 


Val 


b , a 


5,4 


Met 


2 | D 


2 5 


lie 


4,7 


5 7. 


Leu 


9,6 


7,7 


Tyr 


5,1 


4,4 


Ph9 


4,9 


5,7 


Trp 


1,8 


2,2 


Lys 


5,5 


5,4 


His 


3,4 


3,5 


Arg 


4,7 


5,0 



2. Fragment actifdefacteur VIII :Chumaln caracterise en ce quTi contient deux chafoes peptidiques ayant 
des poids moltailaires de 115000 daltons et 80000 daltons, respectivement, les sfiquences cfacldes aminds 
aminotermlnales Ala-Thr-Arg-Aig-Tyr-Tyr- et GMIe-Thr-Arg-Thr-Thr-, respectivement, et la composition en 
acides amines : 
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80 KD . 


lie 1* 
115 K 


cys 


1/3 


1/ 1 


Asp 


4,7 


6,7 


AS 11 


4,5 


4,5 


Thr 


6,1 


6 , 2 


Ser 


8,3 


9/4 


GlU 


5,7 


5, 8 


Gin 


5,7 


3/5 


pro 


4, 5 


0/ 1 


Gly 


5,7 


5, 6 


AJ-cL 


4, 8 


A D 
4/ 0 


Val 


5,4 


5, 8 




3 , 5 


*c , O 


lie 


5,7 


4,4 


Leu 


7,7 


9,9 


Tyr 


4,4 


4,3 


Phe 


5,7 


4,7 


Trp 


2,2 


1,5 


Lys 


5,4 


5,4 


His 


3,5 


3,4 


Arg 


5,0 


4,4 



3. Fragment actif de facteur VIII :C humain caracterisd en ce qu'il contient deux chatnes peptidlques ayant 
des poids mdecutaires de 130000 daitons et 80000 daltons, respectivement, les sequences d'acides amines 
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement et la composition en 
acides amines : 
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80 kD" 


130 kD 




Cys 


1.3 


1,0 


5 


Asp 


4,7 


6,5 




Asn 


4 '5 


5,0 




Thr 


6,1 


6,3 




Ser 


8,3 


10,0 


10 


Glu 


5,7 


5,9 




Gin 


5,7 


3,3 




Pro 


4,5 


5,8 


15 


Gly 


5,7 


5,6 




Ala 


4,8 


4,6 




Val 


5,4 


5,5 


20 


Met 


3,5 


2,6 


lie 


5,7 


4,4 




Leu 


7,7 


10,3 




Tyr 


4,4 


3,8 


25 


Phe 


5,7 


4,5 




' Trp 


2,2 


1,5 




Lys 


5,4 


5.9 


30 


His 


3,5 


3,3 




Arg 


5,0 


4,3 



4. Fragment actrf de factaur VIII :C humain caracterise en ce qull contient deux chatnes peptidiques ayant 
35 des pokJs molecuialres de 150000 daitons et 80000 dakons, respectivement, les sequences d'acides amines 
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et la composition en 
acides amines : 
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J / -j 
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4 . 3 




Leu 


7,7 


10,1 




Tyr 


4,4 


3,3 


25 


Phe 


5,7 


4,4 




Trp 
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1,4 




Lys 


5,4 


6,6 


30 


His 


3,5 


3,3 




Arg 


5,0 


4,0 



5. Fragment actif de facteur VIII :C humain caracterise en ce qui! contient deux chatnes peptidiques ayant 
35 des poids moleculaires de 160000 daitons et 80000 daitons, respectivement, les sequences d'acides amines 
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-IIe-Thr-Aig-Thr-Thr-, respectivement, et la composition en 
acides amines : 
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160 kD 


Cys 


1.3 


0,8 


Asp 
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5,8 


Asn 


4,5 


5,9 


Tiir 


6,1 


6,5 


Ser 


8,3 


9,6 


Glu 


5,7 


6,3 


Gin 


5,7 


4,0 


Pro 


4,5 


5,5 


Gly 


5,7 


5,6 


Ala 


4,8 


4,4 


Val 


5,4 


5,5 


Met 


3,5 


2/6 


He 


5,7 


4,1 


Leu 


7,7 


10,1 


Tyr 


4,4 


3,3 


Phe 


5,7 


4,5 


Trp 


2,2 


1,3 


Lys 


5,4 


6,8 


His 


3,5 


3,2 


Arg 


5,0 . 


4,2 



6. Fragment actif de facteurVlll :C humaln caractensS en ce qu'fl contientdeuxchalhes peptidiques ayant 
35 des poids moleculatres de 18000 daltons et 80000 daltons, respectivement, les sequences d'acides amines 
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-IIe-Thr-Arg-Thr-Thr-, respectivement, et la composition en 
atides amines : 
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80 kD 


18.0 


Cvs 


1 3 


0 8 


Asp 


4,7 


5.7 


Asn 


4 5 


5,8 


Thr 


6,1 


6, 6 


Ser 




10 , 0 


Glu 


5 7 


c n 


Gin 


5 , 7 


4 , 2 


Pro 


4,5 


5,7 


Gly 


5,7 


5 , 3 


Ala 


4,8 


4,5 


val 


5,4 


5,3 


Met 


3 , 5 


2 . 4 


Tlo 




* , * 


Leu 


7,7 


10,0 


Tyr 


4,4 


3,2 


Phe 


5,7 


4,4 


Trp 


2,2 


1,2 


Lys 


5,4 


6,9 


His 


3,5 


3,2 


Arg 


5,0 


4,3 



7. Preparation pharmaceutique contenant comme ingredient actif un fragment defacteur VIII :C selon i'une 
35 quelconque des revendications 1 a 6. 

8. Fragment actif de facteur VIII :C humain selon I'une quelconque des revendications 1 a 6 utilisable pour 
le traitementde l'h6mophilie. 

9. Fragment actif de facteur VIII :C humain selon I'une quelconque des revendications 1 a 6 utilisable pour 
normaiiser l*h6mostase chez les patients hemophiles. 

40 10. Utilisation d'un fragment actif de facteur VIII :C humain selon Pune quelconque des revendications 1 
a 6 dans (a fabrication d'un medicament pour le traitement de Phemophilie. 

11. Utilisation d'un fragment actif de facteur VIII :C humain selon Tune quelconque des revendications 1 
a 6 dans la fabrication d'un medicament pour normaiiser ITiemostase chez les patients hemophiles. 

12. Precede de preparation d'un fragment de facteur VIII :C selon I'une quelconque des revendications 1 
45 a 6, caracterise par la purification d'un produit contenant le facteur VII! :C par chromatographie d'immunoaffi- 

nit6, contenant eventueiiement des anticorps lies de facon covalente centre le facteur de von Willebrand cou- 
ples a la matrice de gel, relation du produit purine, suivie eventueiiement par une chromatographie d'6change 
d'anions, puis la fragmentation de ce produit au moyen d'une tres faible concentration de thrombine et i'isoie- 
ment des fragments de facteur VIII :C. 
so 13. Precede selon la revendication 12 dans lequel la thrombine est utilises en une concentration de 1CH 
unite NIH/unite defacteur VIII :C. 

14. Precede selon ia renvendication 1 2 ou 13 dans lequel led it produit purifie est lncube avec la thrombine 
a une temperature de 37°C pendant 10 a 300 minutes, de preference 60 a 90 minutes. 

15. Proced6 selon les revendications 12 a 14 dans lequel les fragments de facteur VIII :C sont isoies au 
55 moyen d'une eiution en gradient d selapH6-8. 

16. Procede de preparation d'un fragment de facteur VIII :C sel n I'une quelconque des revendications 1 
a 6, caracterise par la purification d'un produit contenant le facteur VIII :C par chromatographie dTmmunoafR- 
nlte, contenant eventuellem nt des anticorps lies de facon covalente contra le facteur de von Will brand cou- 
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pids a la matrice de gel, I'eiutfon du produit purifte, puis la fragmentation de ce produit en iaissant !e produit 
au repos entre 4 et 37°C en presence de traces d'une protease et d*ions Ca*\ suivie eventuellement par une 
chromatographic d'echange d'anlons, et risolement des fragments de facteur VIII :C. 

17. Precede selon ta revendication 16 dans iequel les fragments de facteur VIII :C sont isoles au moyen 
5 d'une elution en gradient de sel a pH 6 - 8. 

Revendication* pour I'Etat contractant suivant : AT 

1 . Proceed de preparation d'un fragment de facteur VIII :C humain caracterise par la purification d'un pro- 

10 duitcontenantle facteur VIII :C par chromatographie dTmmunoaffl^^ 

lies de fecon covaiente contre le facteur de von Willebrand couples a la matrice de gel, I'elution du produit pun- 
fi6, suivie eventuellement par une chromatographie d'echange d'anions, puis la fragmentation de ce produit 
au moyen d'une tres faible concentration de thrombins ou en Iaissant ie produit au repos entre 4 et 37 C en 
presence de traces d'une protease et d'ions Ca**, suivie eventuellement par une chromatographie d'echange 

is d'anions, et I'lsolement des fragments de facteur VIII :C dans laquel le fragment de facteur VIII :C qu'il contient 
deux chaTnes peptidiques ayant des poids moleculaires de 90.000 daltons et 80.000 daltons, respectivement, 
les sequences d'acides amines aminotermlnales Ala-Thr-Arg-Arg-Tyr-Tyr- et GIu-Ile-Thr-Arg-Thr-Thr-, respec- 
tivement, et la composition en acides amines : 
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SO 1 




Cys 
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1,3 




Asp 


6,8 


4,7 


25 


-\sn 


4,2 


4,5 




Thr 


5.3 


6,1 




Ssr 


7,3 


6,3 


30 


Glu 
Gin 


6,1 
3,2 


5,7 
5,7 




Fro 


5,4 


4,5 




Gly 


5,8 


5,7 


35 


Ala 


5,0 


4,8 




val 


6,3 


5,4 




Met 


2,5 


3,5 


40 


lie 


4,7 


5,7 






9,5 


7,7 




Tyr 


5,1 


4,4 


45 


?ha 
Trp 


4,9 
1,8 


5,7 
2,2 




Lys 


5,5 


5,4 




His 


3,4 


3,5 


SO 


Arg 


4,7 


5,0 



2. Precede de preparation d'un fragment de facteur VIII :C selon la revendication 1 ( dans laquel le fragment 
de facteur VIII :C contient deux chaihes peptidiques ayant des poids moleculaires de 1 1 5.000 daltons et 80.000 
55 daltons, respectivement, les sequences d'acides amines aminoterminaies Aia-Thr-Arg-Arg-Tyr-Tyr- et Glu-IIe- 
Trr-Arg-Thr-Thr-, respectivement, etla composition en acides amines : 
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Glu 
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Pro 
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4,3 
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Met 
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Trp 
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Lys 
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His 


3,5 


3,4 


Arg 


5,0 


4,4 



3. Proc6d6 de preparation d'un fragment de facteur VIII :C selon la revendicatfon 1 , dans laquel le fragment 
35 de facteur VIII :C contient deux chathes pepb'diques ayant des poids moleculatres de 130.000 daltons et 80.000 
daltons, respectivement, les sequences d'acides amines aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Giu-lle- 
Thr-Arg-Thr-Thr- ( respectivement, et la composition en actdes amines : 
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3,3 
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5,0 


4,3 



4. Precede de preparation d'un fragment de facteur VIII :C selon la ravandication 1 , dans laquel le fragment 
35 de facteur VIII :Ccontientdeuxchathes peptidiques ayantdes poids molecula res de 150.000 daltons et 80.000 
daltons, respectivement, les sequences d'acids amines aminotennlnaJes Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle- 
Thr-Arg-Thr-Thr-, respectivement, et la composition en acides amines : 
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4,4 


Trp 


2,2 


1,4 


Lys 


5,4 


6, 6 


His 


3,5 


3,3 


Arg 


5,0 


4,0 



5. Precede de preparation d'un fragment defacteur VIII :C selon la revendication 1 . dans laquel le fragment 
35 de facteur V!li :C contient deux chaTnes peptidiques ayant des potds moleculaires de 1 60.000 daltons et 80.000 
daltons, respectivement, tes sequences d'acides amines arninoterrntnales Ala-Thr-Arg-Arg-Tyr-Tyr- et GIu-He- 
Thr-Arg-Thr-Thr-, respectivement, et la composition en acides amines : 
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6. Proceeds de preparation d'un fragment de facteur VIII :C selon la revendication 1 , dans laquel le fragment 
55 de facteur VIII :C contlent deux chaTnes peptidiques ayantdes poids moleculaires de 180.000 daltons et 80.000 
daltons, respectivement les sequences d'acides amines aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Giu-lie- 
Thr-Arg-Thr-Thr-, respectivement, et la composition en acides amines : 
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7. Precede selon Tune quelconque des revendications 1 a 6 dans lequel la thrombins est utilise en une 
35 concentration de 10" 3 unite NIH/unite de facteur VII! :C. 

8. Precede selon Tune quelconque des revendications 1 a 7 dans lequel led it produit purifie est incube avec 
la thrombins a une temperature de 37°C pendant 10 4 300 minutes, de preference 60 a 90 minutes. 

9. Procede selon Tune quelconque des revendications 14 8 dans tequel les fragments de facteur VIII ;C 
sont isoles au moyen d'une elution en gradient de sei a pH 6-8. 

40 10. UtOisation d'un fragment actif de facteur VIII :C humain prepare selon Tune quelconque des revendi- 
cations 14 9 dans la fabrication d'un medicament pour le traitement de Phemophilie. 

11. Utilisation d'un fragment actif de facteur VIII :C humain prepare selon Tune quelconque des revendi- 
cations 14 9 dans la fabrication d'un medicament pour normaliser Phemostase chez les patients hemophiles. 
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Figure 1. 
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Figure 2. 
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Figure 3. 
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